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A patient with an inflammatory disease of the head and neck is treated with a therapeutic amount of a selective inhibitor of 
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inhibitor of cyclooxygenase-2. In another embodiment, a patient wiUi periodontitis is treated by admmistration of a cyclooxygenase-2 
inhibitor from a natural source. 
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TREATING INFLAMMATORY DISEASES 
OF THE HEAD AND NECK WITH CYCLOOXYGENASE-2 INHIBITORS 



The invention was made at least in part with United States Govenunent 
support under National Institutes of Health gi ant CA 68136. Tlie United States 
Government has certain rights in the invention. 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of U.S. Provisional AppUcation 
No. 60/099,343, filed on 08 September 1998, and incorporates by reference the 
entire disclosure of U.S. Provisional Application No. 60/099,343. 

Technical Field 

The mvention herein is directed to an expansion of the use of selective 
mhibitors of cyclooxygenase-2 and of natural substances which inhibit 
cyclooxygenase-2. 

Background of the Invention 

Prostaglandins are unportant mediators of iaQammation that are produced at 
elevated levels in inflaroed tissues. Tlie increased amounts of prostaglandins 
produced in inflamed tissues reflect enhanced synthesis, which occurs by 
cyclooxygenase-catalyzed metaboUsm of arachidonic acid. Two different isoforms 
of cyclooxygenase (COX) designated cyclooxygenase-1 (COX-1) and 
cyclooxygenase-2 (COX-2) have been identified. COX«l is a constitutive isoform 
present in most tissues. COX-2 is not detectable in most nonnal tissues, but it is 
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iudiiced by cytokines, growth factors, oncogeues aud tumor promoters. T\\e 
increased production of prostaglandins in the joints of patients v^atli rlieiunatoid 
arthritis has been attributed to elevated levels of COX-2. 

Traditional nonsteroidal anti-inflaminatoiy drugs (NSAIDs) such as 
aspirin inhibit the activities of COX- 1 and COX-2 and therefore the synthesis of 
pro-inflammatory prostaglandins. NSABD-media ted inhibition of COX- 1 is 
beUeved to be responsible for side effects such as peptic ulcer disease. Selective 
inliibitors of COX-2 have been developed in an effort to decrease the side effects 
of traditional NSAIDs. La fact, selective inliibitors of COX-2 do appear to be 
veiy effective inhibitors of rheumatoid arthritis while causing fewer 
gastrointestinal side effects than traditional NSAIDs. 

While aspirin has been used to treat sore thioat, heretofore there has 
been no proof that COX-2 is up regulated m sore throat aud no suggestion of the 
use of selective mhibitors of COX-2 or of use of COX-2 inhibitors from natural 
sources, to treat sore tlu-oat. 

While uitric oxide synthase inhibitors have been suggested for treating 
acute aud chronic inflammatory diseases mcluding sinusitis (see WilUamson et al. 
U.S. Patent No. 5,710,18] ), heretofore there has been no description of the use 
of selective inhibitors of COX-2 or of the use of COX-2 inhibitors from natural 
sources, to treat sinusitis. 

Summan^ of the bivention 

Tlje mvention herein is directed to a method for treating a patient with an 
inflaimnatory disease of the head and neck comprising administering to said 
patient a therapeutic amount of a selective mliibitor of cycloox>'genase-2 or of a 
cyclooxygenase-2 inhibitor from a natural source. 

Tlie temi "inflammatory disease of the head and neck" includes, without 
lunitation, sore throat, e.g., that caused by tonsillitis or phalangitis, and sinusitis. 

Tlie tenn ^'tonsillitis" is used herein to mean an acute inflammation of the 
palatine tonsils aud includes tonsillitis caused by bacterial and vu al mfections. 
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Tlie term '"i^hai-jngitis" is used herein to mean au acute inflammation of 
the pliarynx and indudes pharjaigitis caused by bacterial and vual infections. 

The term "sinusitis" is used herein to mean an inQammatoi-y process in 
the paranasal sinuses and includes such condition caused by viral, bacterial and 
fungal infectious or allergic reactions. 

The teim "mliibitor of cycloox>'genase-2" is used herein to mean a 
compound which directly mhibits cyclooxygenase-2 metabolized catalysis of 
arachidonic acid and/or inhibits the transcription of cycloox>'geuase-2 aud 
excludes nitric oxide synthase inhibitors. Tlie term includes competitive 
inliibitors as well as non-competitive inhibitors. 

The term "selective inhibitor of cyclooxygenase-2" is used herein to mean 
compound which selectively iuliibits cyclooxygenase-2 in preference to 
cyclooxygenase-1 and particularly compound for which the ratio of the IC50 
concentration (concentration mhibiting 50% of activity) for cycloox^'genase-l to 
the IC50 concentration for cyclooxygenase-2 is greater than 1 . Such ratio is 
readily deteraiined by assa>ang for cyclooxygenase-2 activity and assa^ang for 
cyclooxygenase-l activity by the methods set forth at column 39, line 55 - 
column 40, line 36 of Talley et al. U.S. Patent No. 5,633,272, which is 
mcorporated herein by reference, and fi om the resulting data obtaining a ratio of 
IC50S. 

The teiTQ **natural source" in the plu^ase "cyclooxygenase-2 inhibitor fi om 
a natural source" is a plant, marine or animal organism. 

Detailed Description 

We turn firstly to the selective inhibitors of cyclooxygenase-2. The 
selective inhibitors of cyclooxTge^iase-2 are synthetic compounds. 

Tlie selective inhibitors of cycloox^genase-2 are preferably those where 
the ratio of the IC50 concentration for cycloox-ygenase-1 to the IC50 
concentration for cycloox'ygenase-2 is 100 or more. 
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SelectK'e iiiliibilors of cyclooxygenase-2 include the foIJowiiig 
cotupouads: 

( 1 ) 4-[5-(4-Clilorophenyl)-3-(trifluorometbyl)- 1 H-pyiazol- 1 - 
yl]beiizeiiesulfouaiiude 

(2) 4-[5-(4-Bromophenyl)-3-(trifluorometliyl)-lH-pyrazol- 1 - 
yljbeuzenesulfouamide 

(2) 4-[5-(3-Cklorophenyl)-3-(trifluoromethyl)-lH-pyrazol--l-- 
yljbeuzeuesulfouamide 

(4) 4-[5-(4-Methylpbeiiyl)-3-(tri£luororaethyl)-lH-pyrazol-l- 
yljbenzenesulfonamide 

(5) 4-[5-(2-Ch]orophenyl)-3-(tiifliioromethyl)-lH-pyrazol-]- 
yljbeuzeuesulfouamide 

(6) 445-(4-Trifluoiomethylpbeuyl)-3-(tri£luorometbyl)-lH-pyrazol- 
1 -yI]beuzenesulfouaniide 

(7) 4-[5-(4-Fluorophenyl)-3-(trifluorometbyl)- IH-pyrazol- 1 - 
yl] b enzeu esulfou amide 

(8) 4-[5-Pbeuyl-3-(trifluo!ometbyl)-lH-p>aazol-l- 
yljbenzenesulfonainide 

(9) 4-[5-(4-Metboxyi)henyl)-3-(trifluoroTTiethyl)-lH-pyi*azol-l- 

yl]benzeuesulfonamide 

(10) 4-[5-(4-Trifluororaethoxypbeuyl)-3-(tiijQuoiomethyl)-lH- 
pyiazol- 1 -yljbenzenesulfouamide 

(11) 4-[5-(2-Metliylphenyl)-3-^(trifluoiomethyl)-lH-pyrazol-l- 
yl]benzenesiilfouamide 

(12) 4-[5-(4-Chloropheuyl)-3-(difluoromelliyl)-lH-pyiazol-l- 

yljbenzeuesulfonainide 

(13) 4.[4-(Araiuosulfonyl)phenyl]-5-(4-cbloi opbenyl)- 1 H-pyi azol-3- 

carboxylate 

(14) 4-[4-(Aminosulfouy])pbeuyl]-5-(4-cbloiopheuyl)-lH-pyiazol-3- 
carboxainide 
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( 1 5) 4-[5-(4-[MelliyUliio]pheuyl)-3-(difluorometliyI)- 1 H-pyrazol- ] - 
yl]benzeuesulfonamide 

(16) 4-[5-(4-[Metbylsulfonyl]plienyl)-3-(difluorometbyl)-lH-pyrazol- 
1 -yljbenzeiiesulfonamide 

(17) 4-[5-(2,4-|pifluoro]phenyI)-3-(tiifluoromethyl)- IH-pyrazol- 1- 
yl]benzenesulfonamide 

( 1 8) 4-[5-(2,6-[Di£luoro]plienyl)-3-(trifluoromethyl)- 1 H-pyrazol- 1 - 
y 1] b enzen esulfon amid e 

( 1 9) 4-[5-(4-Cyanophenyl)-3-(trifluoi ometliyl)- lH-p>Tazol- 1 - 
yljbenzenesulfonamide 

(20) 4-[5-.(4-Chloroplienyl)-3-(heptafluoropi opyl)- IH-pyrazol- 1 - 
yljbenzenesulfonamide 

(2 1 ) 4-[5-(4-Chloropheiiyl)-3-(cliJoi o-difluoromethyl)- 1 H-pyrazol- 1 - 
yljbenzenesulfonamide 

(22) 4-[5-(4-Chlorophenyl)-3-(pentafluoroethyl)-lH-p3aazol-l- 
yljbenzenesulfonamide 

(23) 4-[5-(4-Biphenyl)-3-(di£luoromethyl)- 1 H-pyrazol- 1 - 
yljbenzenesulfonamide 

(24) 4-[5-(4-PjTazinyl)-3-(difluoromethyl)-lH-p>Ta2ol-l- 
yljbenzenesulfonamide 

(25) 4-[5-(5-.Chloro-2-tliienyl)-3-(difluoromethyl)-l H-pyrazol- 1- 
yljbenzenesulfonaraide 

(26) 4-[5-(4-Moipholiuo)pheiiyl)-3-(difluorometliyl)-lH-pyrazoH- 
y 1 j b enzen e sii Ifon a mid e 

(27) 4-[5-(l-Cyclohexyl)-3-(difluoromethyI)-lH-pyrazoI-l- 
yljbenzenesulfonaraide 

(28) 4-[5-(5-Bromo-2-thienyl)-3-(difluorometbyl)- IH-pyiazol- 1- 
y 1 j b enzen esu Ifon amid e 

(29) 4-[5-(4-Thieiiyl)-3-(difluoromethyl)- IH-pyiazol- 1- 
yljbenzenesulfonamide 
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(30) 4-[5-(44Trilluoroii)etbyl]pheuyl)-3-(difluoromethyl)-lH- 
pyiazol- 1 -yljbenzenesulfonamide 

(3 1 ) 4-[5-(3,4-DichJoropheuyl)-3-(trifluoroiBetiiyI>- 1 H-pyiazol- 1 - 
yl]b euzen esulfoii a mid e 

(32) 4-[5-(2,4-Dicliloropbenyl)-3-(trifluoromethyl)- IH-pyrazol- 1 - 
y 1] b euzen esulfon a mid e 

(33) 4-[5-Phenyl-3-(3-liydroxypropyl)-lH-p5aazol-l- 
yl]beuzenesulfonamide 

(34) 4-[5-(4-Fluoropheiiyl)-3-(3-liydroxypropyl)-lH-pyTazoM- 
yljbenzenesulfonamide 

(35) 4-[4-(AmiBOSulfouyl)pbenyl]-5-(4-fluorophenyl)-lH-pyiazole3- 

3-propanoic acid 

(36) „ 4,5-Dihydro-4-[3-tiifluoromethyl]- lH-benz[g]indazo]- 1- 

yljbenzenesulfonamide 

(37) 4-[5-(4-ChIoroplienyl)-4-chloro-lH-pyrazoH- 
yljbenzenesulfonamide 

(38) 4-[5-(4-ChLlorophenyl)-3-(trifluoromethyl)-4-cliloro-lH-pyrazol- 
] -yljbenzenesulfonamide 

(3 9) 4- [ 1 -(4-'Fluoroplienyl)-3-(trifluoi oraethyl)- 1 H-p>Tazol-5- 
yljbenzenesulfonamide 

(40) 1 -.(2,4,6-Triclilorobenzoyl)-5-metboxy-2-methyl-3-indolyl acetic 

acid 

(41) l-(2,6-dichlorobeuzoyl)-5-metbox5'-2-methyl-'3-indolyl acetic 
acid 

(42) 3-(4-Aminosulfonyl)phenyl)-2-(4-fluoropbenyl)-5-(2-liydroxy-2- 

propyl)thiophene 

(43) 3-(4-(Aminosulfonyl)phenyl-2-(4-fluoropbenyl-tbiophene 

(44) 3-(4-(Amiuosulfony1)pbenyl)-2-(4-fluorophenyl)-5-(2- 
propyl)tluopbene 

(45) 3-(4-(Aminosulfonyl)pbenyl)-2-cyclohexyltliiopbene 
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(4 6) 5-(4-Carboxypheuyl)-4-(4-(metliylsulfonyI)plieuyl) thiophene-2- 
carboxylic acid 

(47) 4-(4-Fluorophenyl)-2-methyl-5-(4-(methylsnlfouyl) 
phenyl)thiazole 

(48) 2-(4-Fluorophenyl)-3-(4-methylsulfoiiyl)pbenyl)-2-cyclopeuten- 
1-one 

(49) 4-(4-(Methylsulfonyl)phen3'l-5-(4-fluorophenyl)-isotliiazole 

(50) 3-(4-Fluoiophenyl)-4-(4-(niethylsulfoiiyl)pheiiy]-2-(5H)- 
furanone 

(51) 3-(4-Fluoropheiiyl)-4-(4-(aminosiilfonyl)phenyl)-2-(2H)- 
fiiranone 

(52) 3-(4-Fluorophenyl)-4-(4-(methylsulfonyl)phenyl)fiirau 

(53) 5,5-Dimetbyl-3-(4-fluorophenyl)-4-(4-methylsulfonyl-plieDyl)-2- 
(5H)fiiranone 

(54) 2-((4-Aminosulfonyl)phenyl)-3-(4-fluoropheny1)thiopbene 

(55) 3-(2,4-Di£Iuorophenyl)-4-(4-(metbylsulfoiiyl)pbenyl)-2-(5H)- 
furanoue 

(56) 3-(3,4-Difluorophenyl)-4-(4-(metbylsulfouyl)pbenyl)-2-(5H)- 
furanone 

(57) 3-(2,6-Difliioropbeiiy])-4-(4-(inetbylsulfouyl)pbenyl)-2-(5H)- 
ftiranone 

(58) 3-(2,5-Difluorophei)yl)-4-(4-(metbylsulfouyl)pbenyl)-2-(5H)- 
fiiranoiie 

(59) 3-(3,5-Difluoropbenyl)-4-(4-(metbylsulfonyl)pbenyl)-2-(5H)> 
furanone 

(60) 3-(4-Biomopheuyl)-4-(4-(metbylsulfonyl)pbeuyl)-2-(5H)- 
fliranone 

(61) 3-(4-Cbloropbenyl)-4-(4-(metbylsulfonyI)pbe«yl)-2-(5H)- 
furanone 

(62) 3-(4-Metbo>cyi)henyl)-4-(4-(Laetbylsiilfonyl)pbenyl)-2-(5H)- 
fu ran one 
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(63) 3-(Plieiiyl)-4-(4~(methylsulfonyl)pheuyl)-2-(5H)-furaDOue 

(64) 3-(2-CIilorophenyl)-4-(4-(methylsulfouyl)pheayl)-2-(5H)- 
fiiraiione 

(65) 3-(2-Bromo-4-fIuorophenyl)-4-(4-(methylsulfoii-yl)pbenyI)-2- 
(5H)-furauoiie 

(66) 3-(2-BromO"4-Cliloroplienyl)-4-(4-(methylsulfou-yl)pheriyl)-2- 
(5H)-furanoiie 

(67) 3-(4-Chloro-2-fluoropheuyI)-4-(4-(iiiethylsulfonyl) pheiiyl)-2- 
(5H)-fuiauoiie 

(68) 3-(3-Bromo-4-fluorophenyl)-4-(4-(methylsulfonyI) pheiiyl)-2- 
(5H)-furanone 

(69) 3-(3-Cliloropbenyl)-4-(4-(n3etbylsulfouyl) pbenyl)-2-(5H)- 
furanone 

(70) 3-(2-Cbloro-4'-fluoropheuyl)-4-(4-(metbylsulfoiiyl) pbenyl)-2- 
(5H)"furanone 

(7 1 ) 3-(2,4-Dicbloropbeiiyl)-4-(4-(metbylsulfouyl)pbenyl)-2-(5H)- 
furanone 

(72) 3-(3,4-Dichloropbenyl)-4-(4-(inetbylsulfonyl)pbenyl)-2-(5H)- 
fiiranone 

(73) 3-(2,6-Dicbloiopbenyl)'4-(4-(methylsulfonyl)pbenyl)-2-(5H)- 
furanone 

(74) 3-(3-CbJoro-4-fluoropbeDyI)-4-(4-(metbylsulfonyl)pbenyl)-2- 
(5H)-fiirauone 

(75) 3-(4-Trifluorometbylpbenyl)-4-(4-(inetbylsulfonyl) pbenyl)-2- 
(5H)-furanone 

(76) 3-(3-Fbioro-4-methoxypbenyl)-4-(4-(metbylsulfonyl) pbenyl)-2- 
(5H)-furanoue 

(77) 3.(3-Cbloi o-4-tnethoxypbenyl)-4-(4-(methylsiilfonyl) pbenyl)-2- 
(5H)- furanone 

(78) 3<3"Broino-4-niethoxyiJbenyl)-4"(4-(ii3etbylsulfoayl)phenyl)-2T 
(5H)- furanone 
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(79) 3-(2-Fluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)- 
furanone 

(80) 3-(4-MethylthiophenyI)-4-(4-(iJiethylsulfonyl)phenyI)-2-(5H)- 
fiiranone 

(81) 3-(3-Fluorophetiyl)-4-(4-(methylsulfouyl)phenyl)-2-(5H)- 
fuianone 

(82) 3-(2-Cliloi o-6-£luorophenyl)-4-(4-(inethylsiilfonyl) plienyl)-2- 
(5H)-fiiranoiie 

(83) 3-(3-Bromo-4-methylplienyl)-4-(4-(rnelhylsulfonyI)phenyl)"2-- 
(5H)-furaaone 

(84) 3-(4-Broiiio-2-fluorophenyl)-4-(4-(methylsulfonyl) plienyl)-2- 
(5H)-furanone 

(85) 3-(3,4-Dibroniophenyl)-4-(4-(inethylsulfonyl)phenyl)-2-(5H)- 
furanone 

(86) 3-(4-Ch]oro-3-fluorophenyl)-4-(4-(methylsulfonyl) plienyl)-2- 
(5H)-fliianoiie 

(87) 3-.(4-Bromo-3-flLiorophenyl)-4-(4-(methylsiilfonyl)pbeuyl)-2- 
(5H)-fiiranone 

(88) 3-(4-Broino-2-chlorophenyl)-4-(4-(inetbylsulfoiiyl) phenyl)-2- 
(5H)- furanone 

(89) 3-(2-Naphthyl)-4-(4-(methyIsulfonyl)plienyl)-2-(5H)-fiiranone 

(90) 3-(7-Quinolinyl)-4-(4-(methylsulfonyl)pbenyl)-2-(5H)-fiiranone 

(91) 3-(3,4-Dickloroplienyl)-4-(4-(aminosulfonyl)phenyl)-2-(2H)- 
furanone 

(92) 3-(3,4-Dichlorophenyl)-4-(4-(aininosiilfonyl)phenyl)-2-(2H)- 
fiiranone 

(93) 3-(3,4--Dichlorophenyl)-4-(4-(amiaosulfouyl)plienyl)-2-(2H)- 
furanone 

(94) 3-(3-Bromo-4-methoxyphenyl)-4-(4-(arainosulfonyl) phenyl)-2- 
(2H)-fiiranone 

(95) 3-(4-(Methylsulfonyl)plienyl)-2-phenylbenzo[b]furan 
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(97) 
(98) 
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(100 
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(111 
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3-(4-Methylsulfoiiyl)phenyl)-2-pbeny]beuzo[b]tliioplieue 
3-(4-Methylsulfoiiyl)pheuyl-2-phenyliudeu-l-one 

2- (4-Fluorophenyl)-3-(4-(methylsulfonyl)phenyl)iudole 

3- (4-Fluoropbeuyl)-2-(4-(metliylsulfonyl)pbenyl)mdoIe 
2-(4-Fluorophenyl)-3-(4-(iiietbylsulfonyI)pbeuyl)-4H-tliierio[2,3- 
c]-furau-6-one 

2-(3,4-DifIuoiopheuyl)-3-(4-(methylsulfonyl)pheDyl)-4H- 
tJueno[2,3-c]-fuian-6-one 

2-(4-Fliioiophenyl)-3-(4'(amiuosulfoiiyl)pbenyl)--4H-tliieuo[2,3- 
c]-furan-'6-oue 

2-(3,4~Difluorophenyl)-3-(4-(aminosulfonyl)pbeiiyl)-4H- 
lhieuo[2,3-c]-furau-6-oue 

3.(4-(Methylsulfonyl)pbeuyl)-2-phenyl)-4,7-diliydro-tbieDo[2,3- 
c]pyi'aii-5-oue 

2-(4-(Methylsulfonyl)pbenyl)-3-phenyl)-4H-tlueuo[2,3-c]furan- 
6-one 

5_(4-(]VIethylsulfonyl)pbenyl)-6-phenyliinidazo[2, 1 -b] tliiazole 

2- Metbyl-5«(4-(metbylsulfouyl)pbeiiyl)-6-pbenylimidazo [2, 1 - 

b]tbiazole 

3- Metbyl-5-(4-(metbylsulfonyl)pbeuyl)-6-pbeuylimidazo [2, 1- 
b]thlazole 

2«-Broino-5-(4-(methylsulfouyl)phenyl)-6-pbenyluindazo [2, 1 - 
b]tbiazole 

^.3-Trifluorometliyl-5-(4-(methylsulfonyl)plienyl)-6- 
phenylimidazo[2, 1 -b]thiazole 

2,3-Dimethyl-5-(4-(metliylsulfonyI)pbenyl)-6-plieuyl- 
imjdazo[2, 1 -bjtliiazole 

5-(4-(Metbylsulfouyl)pbenyI)-6-(4-fluoropbenyl) imidazo[2,l- 
b]thiazo]e 

5-Plienyl)-6-(4-(inethylsulfony])pl)enyl)-iniidazo[2J--b]thiazole 
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(114) 2-Cliloro-5-(4-(merhylsulfonyl)phenyl)-6-(4-chlorophen- 
yl)imidazo [2, l-b]tliuazole 

(1 1 5) 2,2-Diclilo!0-5-(4-(raethylsulfouyl)phenyl)-6-(4- 
clLlorophei!yl)imi(lazo[2,l-b]tluazole 

(116) 5-(4-(Methylsiilfonyl)phenyl)-6-(iiiiidazo[2,l-b]-l,3,4- 
thiadiazole 

(117) 5-Phenyl-6-(4-(metli\ylsulfonyl)phenyl)-iniidazo[2,l-b]- 1,3,4- 
thiadiazole 

(118) 2-Methyl-5-(4-(meth ylsulfouyl)phenyl)-6-phenyl-imidazo[2, 1 -b]- 
1,3,4-thiadiazole 

(119) 2-Metbyl-5-phenyl-6-(4-methylsulfoDyl)pbenyl)-iinidazo[2, 1 -b]- 
1,3,4-thiadiazole 

(120) 5-(4-(Methylsulfonyl)phenyl)-6-(4-fluoropbeuyl)-iinidazo[2,l-- 

b]-l,3,4-thiadiazole 

(121) 5-(4-(Metliylsulfonyl)pbeiiyl)-6'-phenyl- lH-imidazo[2, l-b]-s- 

tiiazole 

( 122) 5-Phenyl-6-(4-(methylsulfonyl)pbenyl)tliiazolo[3,2-b]- 1,3,4- 
triazole 

(123) 2,3-Diliydio-5-(4-(methylsulfonyl)phenyl)-6-phenyliinidazo[2,l- 
b]tluazole 

( 1 24) 2-[(4-Metliylthio)pheityl]- 1 -biphenyl 

(125) 1 -Cyclohexene-2-(4 -metbylsuIfonylphenyl)benzeiie 

(126) 3-(4-MethyIsulfonylphenyl)-4-phenylphenol 

( 1 27) 1 -[2-(4-Methylsulfoiiylphenyl)pbenyI]piperidme 

(128) 1 -[2-(4 -TVIetbylsulfoiiylphenyl)phenyl]pyrrole 

( 1 29) 1 -Pbenoxy-2-(4'-metbylsulfoiiylphenyl)benzene 

(130) 5-(4^Fluorophenyl)-2-methoxi'-4-[4-(methylsulfou-yl)phenyl]-6- 

(tiifluoromethyl)pyiidine 

(131) 2-Etboxy-5-(4-fliiorophenyl)-4-[4-(methylsulfoii-y])pheuyl]-6- 

(trifluoi ometliyOpyridine 
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(132) 5-(4-Fluoropheuyl)-4-[4-(metbylsuIfouyl)pbenyl]-2-(2- 
propyuyloxy)-6-(trifluoromethyl)pyridme 

(133) 2-Bromo-5-(4-fluorophetiyl)-4-[4-(tiiethylsulfou-yl)plieDyl]-6- 

(trifluorometbyl)p>Tidme 

(134) 3-[l-(p.Biomobenzyl)-5-methoxy-2-melliylmdol-3-yl]propauoic 

acid 

(135) 3-[l-(p-Broi23obenzyl)-5-n3etbox>'-2-methylmdol-3-yl]butanoic 
acid, sodium salt 

(136) 2-Benz>4-3-[l-(p-biomoben2yl)-5-ii)ethox>'-2-metbyUudol--3-yl- 
propanoic'acid 

(137) 3-[l-(p-Bromobenzyl)-5-methoxy-2-metbymidol--3-yl]-2,2-- 

dimethylpropauoic acid 

(138) 341-(p-Bromoben2;>'l)-5-methoxy-2-ttjethylindol-3-yl]-4,4,4- 

trifluorobutanoic acid, sodium salt 

(139) tra0S-2-[l-(p-Bro^»obeuzyl)-5«metboxj'-2-metbybi3dol-3-yl]- 
cyclo-pi opanecarboxyUc acid, sodium salt 

(140) 3-[l-(p-Bromobeuzyl)-5-metboxy-2-metliylindoU3"yl]-hydroxy- 

2-metbyl propanoic acid, sodium salt 

(141) [l-(l.(p-Bromobeiizyl)-5-metboxy-2-metbyliudol-3-yl]- 

cyclopropylacetic acid, sodium salt 

(142) tranS"(+)-2-[l-(p-Biomobeiizyl)-5-metboxy-2-metbylindol>3- 

yl]cyclopropanecarboxylic acid, sodium salt 

(143) 3-[l-(p-Bromobeuzyl)-5-metboxy-2-metbyUiidol-3-yl]-2- 

metbylpiopauoic acid and sodium salt 

(144) 3-[i.(p.Cblorobeuzyl)-5-metboxy-2.methyUndol-3-yl]-4,4,4- 

trifluordbutanoic acid and sodium salt 

(145) syiH3-[lKp-Bromobenzyl)-5-metboxi'-2-methyliudol-3-yl]-2- 

metbylbutaiioic acid 

(146) anti-341'(p-Bromobeuzyl)-5-metbox7-2-methyHndol-3-yl]-2- 

metbylbutanoic acid and sodium salt 
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(147) 3-[5-(Bromo- 1 -(i>-bromobenzyl)-2-melhylindol-3-yl]butanoic 

acid and sodium salt 

(148) ( — )-3-[l-(ji-Bromobenzj'l)-5-methox>'-2-methylindol-3-yl]- 

butanoic acid aud sodium salt 

(149) (+)-3-[l-(p-Bromobeuzyl)-5-raethoxy-2-methyliBdol-3-yl]- 
bvitanoic acid aud sodium salt 

(150) trans-( — )-2-[l-(p-Bromobenzyl)-5-methox3'-2-methyliudoI-3- 
yl]cyclopropauecarboxylic acid and sodium salt 

(151) 3-[l-(p-Bromobeuzyl)-2,5-dimethyliudol-3-yl]propanoic acid 

(152) 3-[5-(Bromo-l-(p-bromobenzyl)-2-metliylindoI-3-yl]propauoic 

acid 

(153) 3-[l-(p-Bromobeuzyl)-5-cliloro-2-methylindol-3"'yl)piopanoic 
acid 

( 1 54) 3-[l-(p-Chloroben2yl)-5-raethoxy-2-metliylindol-3-yl)-2- 

metbylpropanoic acid 

(155) Methyl 3-[l-(p-bromobenzyl)-5-methoxy-2-methylindol- 

3-yl)propanoate 

(156) 3- [ 1 -(p-Bi omobenzyI)-5-methox3'-2-methylindol-3-yl)-3- 

methylbutanoic acid 

(1 57) 5-Methanesulfonamido-6-(2,4-difluoiopiienyltluo)- 1-iudanoue 

(1 58) 5-Methanesulfonamido-6-(2,4-dicliloropbenoxy)- 1-indanone 

(159) 2-(4-CIiloropheuyl)-4-hydroxy-l-[4-(metliylsulfo-nyl)phenyl]-4- 
(trifluoi omethyl)-4,5-dihydro- IH-imidazole 

( 1 60) 2-(4-Cliloroplienyl)- 1 44-(methylsulfonyl)phenyl]-4- 
(trifluoi omethyl)- IH-imidazole 

(161) 1 -(4-Fluoropheuyl)-4-hydroxy-2-[4-(methylsulfo-nyl)phenyl]-4- 

(trifluoromethyl)-4,5-dihydio-lH-iniidazole 

( 1 62) 1 .(4-Fluoi ophenyl)-244-(methylsulfonyl)phenyl]-4- 
(triiluorometliyl)- 1 H-imidazole 

( 1 63) 2-(4-ChIorophenyl)- 1 "[4-niethylsulfonyl)phenyl]-4-methyl- 1 H- 

imidazole 
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( 1 64) 2-(4-Cliloi ophenyl)- 1 -[4-iiiethylsulfonyl)pheuyl]-4-plieuyl- 1 H- 
imidazole 

(165) 2-(4-Cliloropheuyl)-4-(4-fluoiopheayl)-l-[4-(metbyI- 
sulfouyl)phenyI]- 1 H-imidazole 

(166) 4-(4-Bromopbenyl)-2-(4-chloroplienyl)-l-[4-(iiiethylsulfo- 
ny l)ph enyl] - 1 H-imid azol e 

( 1 67) 2-(4-CIiloropbenyl)- 1 -[4-(methylsuIfoiiyl)phenyl]-4-(2- 
napbthyl)- IH-imidazole 

( 1 68) 2-(4-CbJoropbeuy])- 1 -[4-(metbylsulfoiiyl)pbenyI]-4-[4- 
(ti'ifluoromethoxy)pbeiiyl]- 1 H-imidazole 

( 1 69) 2,4-Bis(4-cliloropbenyl)- 1 -[4-(metbylsulfonyl)pbenyI]- IH- 
imidazole 

(1 70) 2-(4-ChJorophenyl)-4-(3-cbIoropbenyl)- l-[4-(iDetbyl- 
sulfonyl)pbenyl]- IH-iraidazole 

(171) 2-(4-Cblovophenyl)-4-(4-nietlioxyi>benyl)- 1 -[4-(methyl- 
sulfoiiyl)pbeDyl]- IH-imidazole 

(172) 2-(4-ChJoropbeuyl)-4-(3«fluorophenyl)-l-[4-(metbyl- 
sulfouyl)pbenyl]- IH-imidazole 

( 1 73) 2-'(4-CliloropbejiyI)-4-[(4-cliloropbeiioxy)methyl]- 1 -[4- 
(raetbylsulfonyl)pbenyl]- 1 H-imidazole 

( 1 74) 2-(3-Cbloro-4-itielbylpbeiiyl)- 1 -[4-(melhylsulfo-)iyl)phenyl]-4- 
(trifluoromethyl)- IH-unidazole 

(1 75) 5-[l-[4-(MetbyIsulfouyl)pbenyl)-4-(triiluoroii3etbyl)- IH- 
iiiiidazole-2-yl]- 1 ,3-beuzodioxole 

(176) 2-(3-Fluoro-4-metboxyi>benyl)-l-[4-(metliylsulfouyl)-pheiiyl-4- 
(trifluoromethyl)- 1 H-imidazole 

(177) 2-(4-Cbloropbeiiyl)-4-[(piienyltbio)iTietbyl]-l-[4- 
(melbylsulfonyl)pbenyl]- 1 H-iuiidazole 

(178) 2-(4-CbIoiopbeuyl)~4-[(N-metbyl->J-pbeuylamiiio)metbyl]-l-[^^ 
(metbylsulfonyl)pbenyl]- IH-iinidazole 
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( 1 79) 2-(4-Chlorophenyl)-4-[2-qumolyl)methoxymethyl]- 1 -[4- 
(methylsulfonyl)phenyl]- 1 H-iinidazole 

( 1 80) 2-(4-Cliloi oplienyl)-4-metho>cymethyl- 1-[4- 
(methylsulfonyOpheaylJ- 1 H-imidazole 

(181) 2-(4-Fluorophenyl)- l-[4-(methylsulfonyl)phenyl]-4- 
trifluoromethj'l- 1 H-imidazole 

(1 82) 1 -[4-(Methylsulfoiiyl)phenyl]-2-pbenyl-4-trifluoro-methyl-lH- 

imidazole 

(183) 2-(3-Chloro-4-methox^henyl)-144-(metliylsulfonyl)phenyl]-4- 
tiifluoTometliyl- 1 H-imidazole 

( 1 84) 2-(4-Methylplienyl)- 1 -[4-(niethylsulfouyl)plienyl]-4- 
trifluoromethyl- 1 H-imidazole 

(185) l-[4-(Methylsulfonyl)phenyl]-2-(4-trifluoromethyl-phenyl)-4; 

trifluometliyl- 1 H-imidazole 

( 1 86) 4-[2-(4-Chlorophenyl)-4-(trifluoromethyl)-lH-imidazol- 1- 

yl]benzenesulfonamide 

(187) 4- [2-(3-Chloro-4-metliylphenyl)-4-(trifluoromethyl)-' IH- 
imidazol- l-yI]benzenesailfonamide 

(188) 3-[ 1 -(4-Methylsulfouyl)phenyl]-4~tiifluoromethyl- iH-imidazol- 

2-yl]pyindine 

(189) 2-[l"(4-Methylsulfonyl)phenyl]-4-trifluorometliyl-lH-imidazol- 
2-yl]pyiidme 

( 1 90) 4-[ l-[4-(Metliylsulfonyl)phenyI]-4-tnfluoromethyl- 1 H-imidazol- 
2-yl]pyiidiDe 

(191) 2-Metliyl-5-[ 1 -[4-(raethylsulfonyl)plienyl]-4'trifluoi ometliyl-lH- 
imi d a zol- 2-y 1] pyiidiii e 

(192) 2-Methyl'6-[l44-(methylsulfonyl)pheuyl]-4-trifliiororaethyl-lH- 

imidazol-2-3'l]pyridine 

(193) 5-Methyl-2-[ 1 -[4-(methylsulfonyl)phenyI]-4-trifluoromethyl- 1 H- 

iraidazol-2-yl]pyridine 
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( 1 94) 4-Methyl-2- [ 1 -[4-(metbylsuifouyl)pheuyl]-4-trifluorometliyl- 1 H- 
imidazol-2-yl]pyridiiie 

(195) 2-Methoxy-5-[ 1 -[4-(methylsulfonyl)pbeDyl]-4-trifluoromethyl- 
lH-iinidazol-2-yl]pyridme 

( 1 96) 4-[2-(6-Methylpyridin-3-ylH-(trifluorometliyl)- IH-iim 
yl]benzenesulfouaiiude 

(197) 4- [2-(6-Metbylp>Tidm-2-yl>4-(trifluoromethyl)- 1 H-imidazol- 1 - 
^djbenzenesulfouamide 

(198) 3-Methyl-5-[l-[4-(ixielbylsulfonyl)phenyl]-4-(trifluoromet}i^^ 

lH-miidazol-2-yI] pyridine 

(199) 4-[2-(4-Metbylpyridm-2-yl)-4-(trifluorometbyl)- IH-unidazol- 1- 

yl]b enzeu esulfon amid e 

(200) 2-[l-[4-(Methylsulfonyl)pbenyl]-4-(trifluorometbyl)-lH- 
iinidazol-2-yI]thiophene 

(20 1 ) 3-[ 1 -[4-(Methylsulfonyl)pbenyl]-4-(trifliioi ometbyl)- 1 H- 
imidazol-2-yl]tbjopbene 

(202) 442-(5-Metbylpyridiu-3-yl)-4-'(trifluororaediyl)-lH-imidazol-l^ 
yl]beuzeuesulfonaiiiide 

(203) 2-Metbyl-3-[144-(metbylsulfonyl)phenyl]-4-(ti1fluoro-iT3et^^^^^ 
lH-ijLnidazol-2-'yl]tbiopbene 

(204) 4-[2-(2-Metliylpyiidiu-3--yl)-4-(tiifluoioiiietbyl)-- 1 H-iniidazol- 1- 
yl]benzenesulfonaiiiide 

(205) 4-[2-PyridmO-yl)-4-(tiifluoromethyl)-lH-imjdazol--l- 
yljbenzenesulfonamide 

The syutbesis of compounds 1-39 is disclosed in Talley et al. U.S. Patent 
No. 5,466,823. Tlie synthesis of compounds 40 and 41 is disclosed in Black et 
al. U.S. Patent No. 5,436,265. Tlie synthesis of compounds 42-94 is disclosed 
m Ducbarme et al. U.S. Patent No. 5,474,995. The synthesis of compounds 95- 
105 is disclosed in Prasit et al. U.S. Patent No. 5,521,213. The s^oitbesis of . 
compounds 106-123 is disclosed in Gautbier et al. U.S. Patent No. 5,552,422. 
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Tlie synthesis of compounds 124-129 is disclosed in Batt U.S. Patent 
No. 5,593,994. Tlie synthef^is of compounds 130-133 is disclosed in Lee U.S. 
Patent No. 5,596,008. Tlie synthesis of compounds 134-156 is disclosed in Lau 
et al. U.S. Patent No. 5,604,253. The synthesis of compounds 157 and 158 is 
disclosed m Guay el al. U.S. Patent No. 5,604,260. The synthesis of compounds 
159-205 is disclosed in Khaima et al. U.S. Patent No. 5,616,601. 

Other selective inhibitors of cycloox>'genase-2 and their syntheses are 
taught m Examples 2-108, 110-129, 131-150, 152, 301-3 12, and 401-413 of 
Batt et al. U.S. Patent No. 5,593,994, the disclosure of which is mcorporated 
herein by reference. Still other selective mhibitors of cyclooxygenase-2 and their 
syntheses are taught in Examples 1-11, 13-16, and 18-25 of Guay et al. U.S. 
Patent No. 5,604,260, the disclosure of which is mcorporated herein by 
reference. Still other selective inhibitors of cycloox>'genase-2 and their sjoitheses 
are taught m Examples 1-13 including Examples la-lp and 4a-4h of Talley et al. 
U.S. Patent No. 5,633,272, the disclosure of which is incoiporated herein by 
reference. StQl other selective mhibitors of cyclooxygenase-2 are taught in 
Examples 1-131 of Lau et al. U.S. Patent No. 5,639,780, the disclosure of which 
is incoiporated herein by reference. Still other selective inhibitors of 
cyclooxygenase-2 are taught in Examples 1-6 of Talley et al. U.S. Patent No. 
5,643,933, the disclosure of which is incoiporated herein by reference. Still 
other selective inhibitors of cycloox^'genase-2 are taught in Examples 1-4 of Lau 
et al. U.S. Patent No. 5,510,368, the disclosure of wliich is mcorjiorated herein 
by reference. 

Another example of a selective inhibitor of cyclooxygenase-2 useful 
herem are those which directly inliibit the enzyme cyclooxygenase-2 and which 
also mliibit the synthesis of cyclooxygenase-2 protein and which have antioxidant 
properties. Tliese cycloox3'genase-2 inhibitors preferably contain phenyl group 
with two or more substituents selected fi om the group consistuig of hydrox>' and 
C,.^-alkox7 (e.g., methoxy) on the phenyl. Specific compounds of this class 
includes, for example, 4-[5-methyl-3-[[(2,3-hydroxT)phenoxj']Tnethyl]-lH- 
pyiazoM-ylJbenzenesulfon amide and 4-methyl-5-(4-methylsul.fonyl)phenyl-2- 
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[(2,3-hydroxypbenoxy)methyl]oxazole aud tlie correspouding compouiids where 
methoxy or ethoxy replaces hydroxy. Tliese compounds and tbeii syntheses are 
described in Dannenberg Provisional Application No. 60/069,955 the entiie 
disclosure of wliicb is incorporated herein by reference. 

A preferred selective inhibitor of cyclooxygenase-2 for use herein is 4-[5- 
(4-methylphenyl)-3-(trifluoromethyl)- 1 H-pyrazol- 1 -yl]benzenesulfonamide 
which is compound (4) set forth above. It is beUeved that this compound is 
celecoxib (Tradename Celebrex). 

Another prefened selective inliibitor of cycloox^'genase is vioxx which is 
MK-0966; it is compound (63) set forlli above. 

The dosage of selective iidiibitor of cycloox>'geuase-2 for the method 
herein is a cyclooxygeuase-2 inhibitmg amount which is a therapeutically 
effective amowit. In general, tlie dosage ranges from 0. 1 to 30 mg/kg. The 
dosages for any particular agent will vary within said range. For compound (4) 
refened to above, the dosage preferably ranges from 3 to 12 mg/kg. 

The route of administration of selective inliibitor of cyclooxygenase-2 is 
systemic or local for the treatment of sore throat uicluding that caused by 
tonsUlitis or pharyngitis. For systemic administration, the route of administration 
is preferably oral but other routes of systemic admmistration, e.g., parenteral 
such as mtravenous, are also useful. For local admbistration, the selective 
inliibitor of cyclooxygenase-2 is appUed directly to the sore tissue, e.g., 
fonnulated as a lozenge, oral rinse or spray. 

Tlie route of administration of selective mliibitor of cyclooxygenase-2 is 
systemic for the treatment smusitis. Preferably, the route of administration is 
oral but other routes of systemic admuiistration, e.g., parenteral such as 
intravenous, are also useful. 

We turn now to the cyclooxygenase-2 inhibitors fr om natural sources. 
Tliese cycloox3'genase-2 inhibitors from natural sources also inhibit 
cyclooxygenase- 1 . 
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Tlie cycloox>'genase-2 inliibitors fiom natural sources include, for 
example, resveratrol, curcumiii, caffeic acid phenethyl ester, ursolic acid, 
caruosol, shikoiiin and licochalcone A. 

Resveratrol has the stmcture 




and is found in grapes and other foods, hihibition by resveratrol of 
cycloox>'genase-2 transcription and acti\'ity is described in Subbaramaiah, K., et 
al., Tlie Journal of Biological Chemistry, Vol. 273, 21875-21882 (1998). 

Tlie inventor herein has pubUshed abstracts showing that curcumin and 
calBfeic acid phenethyl ester can inhibit cyclooxygenase-2. 

The inhibitors of cyclooxygenase-2 fl ora natural sources are preferably 
used as topical therapy for sore throats, e.g., tonsiUitis and phar^aigitis. In such 
case, the agent is readily administered as a lozenge, oral rinse or spray, hi 
general, the dosages for inhibitors of cyclooxi'genase-2 from natural sources 
used m this way ranges from 1 to 1 00 rag/kg. For resx^eratrol, a single 
application is, for example, 0.25 to 4 grams, administered fr om one to six times 
day as needed. 

The inhibitors of cyclooxj'genase-2 from natural sources can be 
administered S3'stemically for the treatment of sore throat or sinusitis. In such 
case, the route of administrarion is preferably oral but other routes of 
administration, e.g., parenteral such as intravenous, are also usefiil. In general, 
the dosage of inhibitors of cycloox'ygenase-2 fi om natin al sources for systemic 
administration ranges fi om 1 0 to 1 00 mg/kg and the dosage for resveratrol for 
systemic administration preferably ranges from 10 to 100 mg/lcg. 
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Tlie treatments are repeated fi om day-to-day as long as s>anptonas 
anneliorate. For tonsillitis, sore throat and pain are ameliorated. For phaiyngitis, 
sore tltroat and pain on swallowing are ameliorated- For sinusitis, pain in the 
maxillary area and teeth and fioutal headache are amehorated. 

One genus of inflammatoiy diseases herein constitutes diseases of the 
head and neck except for periodontitis. 

In one embodiment herem, the inflammatoo' disease of the head and neck 
is periodontitis and the treating agent is a cyclooxygenase-2 inhibitor from a 
natural source. Tlius, in this case, the method is for treatkig a patient with 
periodontitis and comprises administering to said patient a therapeutic amount of 
a cyclooxygenase-2 inhibitor from a natural source. The cyclooxygeuase-2 
inhibitors from a natural source are those described above and are preferably 
used as topical therapy for periodontitis, hi such case, the agent is readily 
administered as a lozenge, oral rinse or spray. In such case, in general, the 
dosage ranges from 1 to 100 mg/kg. For resveratroh a smgle apphcatiou is, for 
example, 0.25 to 4 grams, administered one to six times a day. The 
cyclooxygenase-2 inhibitors fr om a natural source can also be admhiistered 
systematically for the treatment of periodontitis. In such case, the route of 
administration is preferably oral but other routes of administration, e.g., 
parenteral such as intravenous are also useful, hi general, the dosage for 
systemic administrarion ranges from 10 to 100 mg/kg, and the dosage for 
resveratrol for systemic administration preferably ranges from 10 to 100 mg/kg. 
The treatment is continued from day-to-day, as long as unproveraent occurs, 
e.g., as long as decrease in bleeding of gimis and stopping of pocket formation 
and bone loss, occurs. 

Tlie invention is indicated and illustrated by the followdng background 

and working examples. 
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Background Example 
Patients undem'eni tonsillectomy because of a history of tonsillitis or 
obstructive sleep apnea (OSA). Following surgical removal of the tonsUs, a 2 
mm by 2 mm piece of mucosa was sharply excised with a #15 blade to provide 
samples for COX-2 mRNA analysis. Tlie mucosa was placed in an autoclaved 
eppendorf tube and fi ozen in liquid nitrogen. Levels of COX-2 mRNA in the 
samples were measured by quantitative reverse-transcription polymerase chain 

reaction (RT-PCR). 

The COX-2 mRNA measurement was canied out as follows: 
Frozen tissues were homogenized and total RNA was isolated using 
RNeasy Mini Kits from Qiagen (Santa Clarita, California). A maximum of 600 
ug of total RNA was reverse transcribed using GeneAmp RNA PGR Kit 
according to the manufacturer's protocol. 

Then co-ampUfication of reverse transcribed cDNA samples and various 
known amounts of COX-2 mumc was carried out to determine the amount of 
COX-2 mRNA in a sample. 

Tlie COX-2 mimic (competitive PGR deletion constmct) for COX-2 was 
synthesized using a mutant sense primer (nts 932-955 attached to nts 1 1 1 1-1130 
of the hvunan COX-2 gene; 

5'-GGTCTGGTGCCTGGTCTGATGATGGAGTGGCTATCACTTCAAAC-3'; 

the sequence is set forth in the Sequence Listing as SEQ ID NO: 1 ) and an 
aittisense primer (nts 1634-1655 of the human COX-2 gene; 
5'-GTCCTTTCAAGGAGAATGGTGC-3'; the sequence is set forth in the 
Sequence Listing as SEQ ID NO:2), producing a 569-bp PGR product. Tlie 
mutant sense primer contains the primer-binding sequence of endogenous target 
(from nt 932 to nt 955 of the human COX-2 gene) attached to the end of an 
intewening DNA sequence (a 156-bp deletion from nt 956 to nt 1 1 10 of the 
human COX-2 gene); thus the mimic DNA has primer binding sequences 
identical to the target cDNA. Tlie 569-bp mimic was further amplified using the 
sense primer (nts 932-955 of the iumian COX-2 gene; 

5'-GGTCTGGTGCCTGGTCTGATGATG-3*; the sequence is set forth in the 
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Sequence Listing as SEQ ID NO:3) and the antiseuse primer 
(5'-GTCCTTTCAAGGAGAATGGTGC-3'; the sequence is set forth iu the 
Sequence Listing as SEQ ID NO:2) in a reaction mixture contaming 10 mM 
Tris-HCl (pH 8.3), 50 mM KCl, 2 mM MgCl,, 0.2 mM deoxynucleotide 
triphosi^hate, 2.5 units AmpliTaq DNA polymerase and 400 nM primers for 35 
cycles consisting of denaturation at 94 °C for 20 sec, annealing at 60°C for 20 
sec, and extension at 72°C for 30 sec in a PerWn Elmer 2400 thermal cycler. 
Tlie PGR products were electrophoresed on 1% agarose gels and gel-purified 
using GeuElute""^ Agarose Spin Columns according to the manufacturer's 
protocol (Supelco, Bellefonte, Pennsylvania). 

The co-amplification was earned out as foUows: Each PGR was carried 
out in 25 ii\ of a reaction mix containing 10 mM Tris-HCl (pH 8.3), 50 mM KCl, 
2 mM MgCIj, .0.2 mM deoxynucleotide triphosphate, 2.5 units AnipUTaq DNA 
polymerase and 400 nM primers (the sense primer: 

5'-GGTCTGGTGCCTGGTCTGATGATG-3';the sequence of wliich is set forth 
in the Sequence Listmg as SEQ H) NO:3, and the antisense primer: 
5'-GTCCTTTGAAGGAGAATGGTGC-3', the sequence of which is set forth m 
the Sequence Listhig as SEQ ID >JO:2), 1-10 fil of reverse-transcribed cDNA 
samples and the various known amounts of COX-2 mimic (between 0.0001 pg 
and 0.05 pg) adjusted depending on the abundance of the target cDNA. The 
exact amount of cDNA used for a sample was detennined both by the initial total 
RNA concentration and the relative amounts of COX-2 niRNA on semi- 
quantitative PGR. The samples were ampUfied for 35 cycles; denaturation at 
94''C for 30 sec; annealmg at 65''C for 20 sec; extension at 72°C for 90 sec; and 
final extension at 72°C for 15 min. Ten nl of PGR products, 724-bp fiagments 
from endogenous target cDNA and 569-bp fiagments from mimic GOX-2 were 
separated by electrophoresis on 1% agarose gels and visuahzed by etliidium 
bromide staining. 

The results are set forth ui Table 1 below wherem 'TVl" stands for male, 
'T" stands for female, 'Tl" refers to right tbnsil, refers to left tonsil, "OSA" 
stands for obstructive sleep apnea, ' Vo" stands for Instory- of and levels of 
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COX-2 are expressed as fg/jig, i e., as feutograms COX~2 mRNA per 
microgram total RNA. 



Table 1 



Case 


Aeie 


Gender 


Diagnosis 


COX-2 mRNA ffe/ue) 


1 


8 


M 


OSA 


R: 0;L: 0 


2 


11 


M 


OSA 


L: 0 


3 


8 


M 


OSA 


R: 0;L: 0 


4. 


22 


F 


recurrent tonsillitis 


R: 219; L: 92 


5. 


27 


F 


recurrent tonsillitis 


R: 105; L: 72 


6. 


13 


F 


recurrent tonsillitis 


R: 6;L: 48 


7. 


33 


M 


h/o tonsillar abscess 


R: 92; L: 33 


8. 


12 


M 


recurrent tonsillitis 


R: 35; L: 60 



The results show that amounts of COX-2 mRNA were markedly 
mcreased iii patients with a recent history of tonsillitis compared to tonsils 
removed for a non-hiflammator>' condition (obstructive sleep apnea). This result 
suggests that COX-2 will also be upregulated in other inflammatory diseases of 
the head and neck, e.g., pharyngitis and smusitis. Increased amounts of COX-2 
would be expected to mediate pain, tissue swelling and inflammation as has been 
obseived in rheumatoid arthritis. Consequently, dmgs that inlubit COX-2 will 
ameliorate the pain, swelling and inflammation. 

Example 1 

A 33 year old man has symptoms of a sore throat and fever. He is 
evaluated by a physician who notes inflamed tonsils and diagnoses tonslUitis. 
The patient is treated with amoxicilHn 500 mg orally eveiy eight hours for ten 
days. Additionally, he is given Celebrex (celecoxib) 200 mg orally t\\ace a day 
for seven days. After taking one dose of Celebrex, there is a marked 
improvement in his throat paui. 
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Example II 

A 52 year old woman has syiDptoms of a sore throat. She is evaluated by 
her physician who detects an erj^hematous pharynx. A diagnosis of viral 
pharyngitis is made. She is given and sucks on lozenges containing 1 00 mg of 
Celebrex (celecoxib) four times a day v^th complete resolution of her sore thi oat 
witlutt two days. 

Example III 

A 28 year old woman presents to her physician complaining of fever and 
headache. On physical exammation, she has tenderness over her maxillary smus. 
A diagnosis of sinusitis is made. Tlie patient is treated with amoxicillin 500 mg 
orally eveiy eight hours for ten days. She is also giveu Celebrex 200 mg oraUy 
twice a day for seven days. After taking one dose of Celebrex, there is a marked 
improvement in her suius pain. 

Example FV 

A 23 year old woman has symptoms of a sore throat. She purchases 
lozenges containing 1 gram of resveratrol per lozenge. Tlie subject sucks on 
four lozenges per day for two days with rapid relief of her throat discomfort. 

Example V 

A 65 year tobacco-smoking male is referred to a periodontist for bleeding 
gums and is diagnosed \\dth periodontitis. The patient is advised to use 
resveratrol lozenges contaming 1 gram resveratrol twice a day. Four months 
later, the patient returns and reports markedly decreased bleeding in his gums 
and improvement in periodontal disease is detected on examination. 

Variations 

Many variations of the above will be obvious to those skiUed m the art. 
Tims, the invention is defined by the claims. 
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WHAT IS CLAJM IS : 

1. A method for treating a patient with an inflammatory' disease of 
the head and neck comprising administering to said patient a therapeutic amount 
of a selective inhibitor of cycloox>'genase-2 or of a cyclooxygenase-2 inhibitor 
from a natural source. 

2. Tlie method of Claim 1 wherein the disease is not periodontitis. 

3. The method of Claim 2 wherein the disease is a sore throat and the 
treating agent is a cyclooxygeaase-2 kdiibitor from a naUiral source which is 
topically administered. 

4. The method of Clahn 3 wherein the treating agent is resveratrol. 

5. Tlie method of Claim 3 wherein the sore throat is caused by 
tonsillitis. 

6. Tlie method of Claim 3 wherein the sore throat is caused by 
pharyngitis. 

7. Tlie method of Claim 2 wherem the disease is a sore throat and the 
treating agent is a selective inhibitor of COX-2. 

8. Tlie method of Clauu 7 wherein the treating agent is celecoxib. 

9. Tlie method of Claim 7 wherein the treating agent is vioxx. 



10. Tlie method of Claim 2 wherein the disease is sinusitis and the 
treating agent is a selective inliibitor of cycloox^genase-2 which is administered 
systemically. 



wo 00/13685 



PCTAJS99/16685 



26 

1 1. Tlie method of Claim 2 wherein the disease is a soi e throat aud the 
treating agent is selective iuliibitor of cyclooxygeiiase-2 which is topically 
administered. 

12. Tlie method of Claun 1 wherein the disease is periodontitis and the 
treatmg agent is cycloox>'genase-2 inhibitor from a natural source. 
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<1 10> Dannenberg, Andrew J 

Cornell Research Foundation, Inc. 

<120> Treating Inflammatory Diseases of the Head and Neck 
with Cyclogenase-2 Inhibitors 

<130> CRF D-2380A 

<140> 
<141> 

<150> US 60/099343 
<151> 1998-09-08 

<160> 3 

<1 70> Patentin Ver. 2.0 

<210> 1 
<211>44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: mutant sense 
primer; nts 932-955 of COX-2 gene attached to nts 
1 1 1 1 -1 1 30 of COX-2 gene 

<400> 1 

ggtctggtgc ctggtctgat gatggagtgg ctatcacttc aaac 

<210> 2 
<211> 22 
<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: antisense 
primer; nts 1634-1655 of COX-2 gene 

<400> 2 

gtcctttcaa ggagaatggt gc 22 



1 
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<210> 3 
<211> 24 
<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.sense primer; 
nts 932-955 of COX-2 gene 

<400> 3 

ggtctggtgc ctggtctgat gatg 24 
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